





























experimental setup: 2-factorial nested block design
Ecosystem engineering in intertidal sand by the lugworm
Arenicola marina
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Deposit-feeding lugworms are widespread the 
dominant large burrowing macrofaunal species 
and consequently the major source of 
sediment reworking and bioirrigation of 
intertidal sediments in the Wadden Sea. In 
2002 an ongoing large-scale, long-term 
lugworm exclusion experiment was started, by 
meshing the sediment in 10 cm depth on 6 
exclusion plots, each with an area of 400m2 to 




• Effects of ‘ecosystem engineering’ by lugworms extend beyond the vicinity of individual burrows with 
considerable implications for sediment properties, biogeochemical processes, and the benthic community.
• Effects are variable in space and time.
• The experiment offers ideal testing ground for further research regarding key species, biodiversity and 
ecosystem functioning.
• The experiment is a contribution to the European network of Marine Biodiversity and Ecosystem 
Functioning (MarBEF) and one part of the BMBF project NEBROC (Netherlands Bremen Oceanography).
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(disturbed, without net) 
Low intertidal fine sand 
Emersion period  3-4 h 
grain size median ~220 µm 
Mid intertidal medium sand
emersion period  6-7 h 
grain size median ~340 µm 
 20 meters  
BLOCK 1 BLOCK 2
BLOCK 3 

























































1st year 2nd year 3rd year 
carnivorous motile worms
subsurface deposit-feeding discretely motile worms
surface deposit-feeding discretely motile worms
mixed suspension and surface deposit feeding tube worms
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Enteromorpha spp. Ulva specc.  
summer 2004
Algae fixed to protruding
polychaete tubes on 
lugworm exclusion plots
Lugworms facilitate sulphide sensitive 







































Hypothsized expansion of permeable 



















Sediment fraction < 63 µm Porewater nutirents (NH4)
Lugworms tidal flat and lugworm burrow
